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DETAILED ACTION 

This Office action is in response to application papers filed on 03 December 

2003. 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Method for Fabricating Silicide by Heating an 
Epitaxial Layer and a Metal Layer Formed Thereon. 

Claim Objections 



2. 



Claim 15 is objected to because of the following informality: 

In claim 15, line 5, change "the sidewall" to --a sidewall- for proper antecedence. 

Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-14 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "the removal rate of said insulation surface" in line 

7; and 

Claim 1 recites the limitation "the removal rate of said epitaxial layer" in line 8. 
There is insufficient antecedent basis for these limitations in claim 1. 
Claims 2-14 are rejected under 35 U.S.C. 112, second paragraph, because they 
depend on claim 1. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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6. Claims 1-10, 13-16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shishiguchi et al. (US 6,190,976 B1). 

Referring to Figs. 2A-2F and column 5, line 20 to column 8, line 14, Shishiguchi 
et al. disclose a salicide method that includes the following features: 

• A polysilicon gate electrode (4) is formed on a silicon substrate (1 ); 

• Silicon dioxide spacers (5a, 5b) are formed on sidewalls of the gate electrode (4); 

• Epitaxial silicon layers (8a, 8b, 8c) are grown on source/drain regions (6a, 6b) of 
the silicon substrate (1 ) and on the upper surface of the gate electrode (4); 

• The source/drain regions (6a, 6b) are formed by doping with boron; 

• The surface of the epitaxial silicon layers (8a, 8b, 8c) are thermally oxidized in 
order to oxidize residual silicon (18 in Fig. 2B) formed on the spacers (5a, 5b) 
resulting in oxidized layers (9a, 9b, 9c, 19) as shown in Fig. 2C; 

• The silicon oxide layers (9a, 9b, 9c, 1 9) are then selectively removed by wet 
etching in diluted hydrofluoric acid, which also partially removes portions of the 
spacers (5a, 5b) as shown in Fig. 2D; 

• A layer of titanium (1 0) is then blanket deposited over the epitaxial silicon layers 
(8a, 8b, 8c) as shown in Fig. 2E; 

• The titanium layer (10) and the epitaxial silicon layers (8a, 8b, 8c) are then heat 
treated to form salicide layers (1 1 a, 1 1 b, 1 1 c) as shown in Fig. 2F; and 

• Cobalt can be used as an alternative refractory metal to titanium (also see 
column 10, lines 26-30). 
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These are all of the limitations set forth in claims 1-10, 13-16 of the applicant's 
invention. 

Claim Rejections - 35 (JSC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 11-12, 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shishiguchi et al. (US 6,190,976 B1) as applied to claims 1, 15 above, and further 
in view of Zhang (US 6,440,762 B1). 

As shown above, Shishiguchi et al. anticipate claims 1, 15 of the applicant's 
invention. However, Shishiguchi et al. do not teach or suggest etching silicon dioxide by 
dry etching, which is the further limitation to claim 1 set forth in claim 1 1 of the 
applicant's invention. More specifically, Shishiguchi et al. do not teach or suggest dry 
etching with a fluorine-containing compound, which is the further limitation to claim 1 1 
set forth in claim 1 2 of the applicant's invention and also the further limitation to claim 1 5 
set forth in claim 17 of the applicant's invention. Zhang suggests that carbon 
tetrafluoride can be used to selectively dry etch silicon oxide with respect silicon (see 
column 8, lines 9-31). 
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Therefore it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to modify the salicide method of Shishiguchi et al. by 
substituting a carbon tetrafluoride-based dry etchant, as suggested by Zhang, for the 
diluted hydrofluoric wet etchant taught by Shishiguchi et al. Zhang recognizes that 
carbon tetrafluoride, as well as other fluorocarbons, are known in the art as suitable 
alternatives to dilute hydrofluoric acid that can be used to selectively etch silicon oxide 
with respect to silicon (see column 8, lines 18-19, 22-31). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Furukawa et al., Kluth et al., Chen et al., and Vatus et al. teach 
salicide methods that feature the formation of a metal layer over an epitaxial layer. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen W. Smoot whose telephone number is 571- 
272-1698. The examiner can normally be reached on M-F (8:00 am to 4:30 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



sws 




